Post-surgery small bowel obstruction (SBO) has substantial morbidity and mortality. Even with refinement of surgical technique, SBO still remains challenging with the most common causes of acute hospital admission. Most SBOs can be managed with conservative treatment. However, the palliative methods may fail to relieve the symptoms in some clinical settings. Currently, laparotomy is the standard of care for difficult SBO. And laparoscopy offers an alternative approach for operative intervention in SBO and was first described by Bastug et al in 1991. Emerging literature demonstrated that laparoscopic surgery for SBO is less invasive, resulting in a shorter hospital stay than open surgery. And most recurrent adhesive SBO can be managed with ileus tube placement. This case series is to evaluate the efficacy of transnasal ileus tube placement combined with laparoscopic surgery in the treatment of consecutive 5 cases of refractory SBO post oncologic gastrointestinal surgery.
Introduction
There is a high incidence (12%-18%) of adhesive small bowel obstruction (SBO) post operation. [1] [2] [3] And SBO is the most common causes of acute hospital admission. 4 Furthermore, admission for adhesion-related SBO is associated with a mortality rate as high as 10%. 5 Most SBOs (67.2%) can be managed with conservative treatment. 6 However, the palliative methods may fail to relieve the symptoms at some clinical settings. Currently, the laparotomy is the standard care for difficult adhesive SBO.
Laparoscopy offers an alternative approach for operative intervention in adhesional SBO and was first described by Bastug et al 7 in 1991. Despite multiple studies, laparoscopy is not yet fully accepted as treatment of choice for SBO. 8 A retrospective study found that laparoscopic surgery for SBO is less invasive than open surgery and equally feasible in selected patients. 9 And most recurrent adhesive SBO can be managed with ileus tube placement. 10 The authors reported our experience of management refractory SBO post operation for gastrointestinal tract malignancies using transnasal ileus tube catheterization combined with laparoscopy adhesiolysis in this case series.
Case Report
Five patients with refractory adhesive SBO post gastrointestinal cancer surgery, who had failed conservative treatment for at least 3 days received internal splinting using the intubation of an ileus tube combined laparoscopy adhesive band lysis, were included in this retrospective case series. The approval was waived by our institutional review board. Written consent form was obtained from each patient. All subjects were male, mean age 62.6 ± 7.1 years (range, 51-76 years). The following clinical data were collected for all patients at presentation: age, sex, body mass index, risk classification according to the physical status classification of the American Society of Anesthesiologists, operative history, vital signs, and laboratory results, including white blood cell count, highly selective C-reactive protein level, and amylase level. Early post-treatment outcomes (inpatient) such as length of hospital stay and times to flatus, oral intake, and defecation after the start of treatment were documented, as well as morbidity and mortality rates. The patients were monitored with physical examination, serial abdominal radiographs, and laboratory tests. Patients' basic characteristics are listed in Table 1 .
The deployment of the ileus tube was performed by experienced interventional radiologists (H.Q.C. and H.J.S.) under moderate conscious sedation in the angiographic suite. The CLINY Ileus Tube kit (Create Medic, Tokyo, Japan) was used. The ileus tube is 300 cm in length and 16 F or 18 Fr with four channels (suction channel, injection channel, and two balloon channels) and two balloons (anterior water balloon and posterior gas balloon). Other than the tip hole, there are side holes in the distal end of the tube. Compared with other long tubes, this tube has weighted tip for easier advancing. The posterior balloon is intended for contrast radiography. Water and contrast medium can be injected into the tube for lavage and imaging. The guidewire is 350 cm long and 0.049 inch in diameter. Under fluoroscopy guidance by DSA (Zeego Simens, Fleinberg, Germany), the ileus tube was advanced through nose with paraffin oil lubricating for easy insertion, and passed beyond the ligament of Treitz into the proximal segment of the jejunal lumen. Then the tube was advanced towards the end of ileum, propelled by peristalsis acting on the water-filled anterior balloon of the tube. This balloon directly dilates the narrowed intestines. The tube remained in the intestine for further support and splinting.
Under general anesthesia, laparoscopy (Storz, Tuttlingen, Germany) operation was performed by the general surgeons (W.H.S. and N.Y.Y.) in the operating room. An umbilical port using an 10mm trocar was introduced into the peritoneal cavity by the Hasson technique, and the cavity was insufflated with CO 2 gas to establish pneumoperitoneum with an intraperitoneal pressure of 12 to 15 mmHg. Under visual confirmation, other ports were inserted in the opposite direction to the obstructive adhesive band. Scope placement and port location were not consistent and depended on the location of the adhesions avoiding the prior scars. In most of the cases, the 3-port technique was used, but if visualization of the operation field was inadequate, 1 or more additional ports were introduced for traction. A flexible laparoscope for visualization, a harmonic scalpel, and scissors with surgical clips were used. No surgical drain was inserted. After thoroughly checking the peritoneal cavity, the adhesive bands between the bowel and parietal abdominal wall were then cut. 11 In this case series, mean time until flatus occurred was 2.8 ± 1.4 days (range, 1-5 days), defecation 3.8 ± 1.4 days (range, 2-7 days), and return to normal diet 14 ± 2.4 days (range, 8-17 days). Mean hospital stay was 20.8 ± 4.9 days (range, 14-33 days).
Case 1
A patient with SBO refused any further operative therapy after 4 days conservative therapy, so only ileus tube intubation was used to relief his symptoms. The patient was discharged without bowel obstruction 20 days after admission. He died of brain metastasis 11 months later.
Case 2
Laparoscopic lysis of adhesions was performed to manage SBO post 3 days conservative therapy, but obstruction symptoms were not relieved 3 days post-procedure, necessitating placement of the ileus tube. He was able to restart his normal diet 8 days later.
Case 3
An intestinal volvulus was diagnosed with mesenteric vessel rotation sign by enhanced abdominal computed tomography imaging at admission. Decision was made by surgeon to place the ileus tube first for failed 3 days conservative management. Laparoscopic surgery was then performed to lyse the adhesive band after the ileus tube deployment for a week. The patient recovered fully and was discharged another 7 days later ( Fig. 1-3 ).
Case 4
The process was very similar to Case 1, SBO was developed on the 9th day post laparoscopic rectal cancer resection, while he was at hospital. While failing conservative treatment for 1 week, his intestinal function returned to normal 14 days later post ileus tube placement. 
Case 5
Therapy process was identical as Case 3, except no evidence of volvulus. First line therapy was ileus tube placement 1 week for failed 3 days conservative treatment, followed by laparoscopy ahesiolysis.
No conversion to laparotomy was need in this series. Mean follow-up was 11.6 ± 4.5 months (range, 2-18 months). All patients survived except Case 1. No recurrence SBO was recorded during the follow-up.
Discussion
Combining with ileus tube placement, laparoscopic surgery as an initial management of SBO post previous oncologic surgery is effective as well as safe, and may avoid conversion to more aggressive laparotomy. No serious complications occurred in this series, such as iatrogenic small bowel perforation, massive bleeding or surgical cite serious infection. No recurrence SBO was reported during mean 11.6 months follow-up interval.
Adhesive post-surgical SBO has a high rate of morbidity and mortality, with an even poorer prognosis from previous oncologic operations. There is a surgery teaching dogma says that "to never let sun rise and set on a episode of small bowel obstruction". In the past decade, two thirds SBOs were managed with conservative treatment, one third need aggressive operative treatment. 6 Laparotomy is the standard care for SBO even though this approach tends to generate new adhesions and predisposes the patient to more recurrence of SBO due to the operative abdominal wall trauma, peritoneal cavity bleeding and surgical site infection. Compared with laparoscopy, open surgery seems increase the risk of SBO by a factor of four. 3 Laparoscopy has been shown to be superior to open surgery in the management of adhesive SBO with less pain, faster recovery, less invasive, fewer complications and shorter hospital stays. [12] [13] [14] With the combination of sharp dissection with use of electrocautery or the ultrasonic scalpel for lysis of adhesions and attention to active electrode of the instrument while gently grasping the opposite small bowel, the risk of inadvertent iatrogenic perforation may be significantly reduced. 11 With the refinement of laparoscopic technique, less than 25% of cases of SBO were need conversion to laparotomy. 15 Non-surgical, internal intestinal splinting using a nasointestinal ileus tube under fluoroscopy is simple, safe and effective treatment of recurrent adhesive SBO, even in some inoperable patients and showed promising outcomes. Long tube placement during operative SBO was more popular utilization in Japan than Western countries. 16 The ileus tube has advantages over nasogatric tube in initial or palliative treatment of SBO. 10, 17 Transnasal ileus tube intubation can provide early intestinal decompression, sufficient working space and accurate diagnostic information to indicate the obstruction site and transition zone for laparoscopic resection of SBO.
Laparoscopy and ileus tube may be a good marriage in the treatment of intractable SBO. Ileus tube intubation either pre or post laparoscopic adhesiolysis may increase the success rate of SBO therapy. Optional use these two minimally invasive techniques would decrease the conversion rate to laparotomy, especially in some oncologic patients with advanced disease. 18, 19 The limitation of the case series is its small sample size and a single institutional retrospective experience. Further large scale randomized controlled trials are warranted to demonstrate the benefit of this mini-invasive strategy in the treatment of refractory SBO.
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